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0 Photographic printer with index print generation. 

0 A photographic printer adapted for printing Index 
prints by directly utilizing the output of a digital 
exposure determination scanner 18. 
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The present invention is directed to the art of 
photographic printing and more specifically to 
printers adapted to produce index prints in con - 
junction with the principal photographic printing 
process. 

An index print is a single print comprised of a 
matrix of small images corresponding to individual 
negative frames on a strip of photographic film. 
This type of print is desirable for the customer in 
that positive image reproductions are provided for 
convenient reference by the customer to indicate 
the content of the film without having to view the 
film directly. This is of particular benefit for nega- 
tive film since the scene content of negative im - 
ages is difficult to visualize, particularly by an un - 
trained viewer. 

At the present time, index prints are not gen - 
erally produced by photofinishing laboratories al- 
though technology for doing so is known. The 
reason for this is believed to reside in the difficulty 
of doing so and the cost associated with extra 
equipment needed to produce the prints. In gen- 
eral, there are two basic techniques known for the 
production of index prints. One is to optically print 
the negative film frames onto photographic paper 
by contact printing or some other type of printing 
device. The disadvantage of this technique is that it 
requires separate equipment and extra handling of 
the film as will as additional time added to the 
overall print order processing. 

Another technique involves scanning the neg - 
ative frames with an electronic film scanner with 
equipment over and above that used in the normal 
photofinishing process and producing the index 
prints with a hardcopy output device, such as a 
cathode ray tube (CRT) printer, laser printer, ther - 
mal printer or the like. Examples of this technique 
are found in US patents 4,903.068 and 4.933,773. 
In the '068 patent a CRT scanning light source is 
used to expose the film frames onto the 
photopaper to produce the customer's print order. 
Simultaneously, a portion of the scanned image 
light is deflected to auxiliary digital image pro- 
cessing and memory circuits. When a predeter- 
mined number of frames have been printed, the 
corresponding stored digital image are recalled 
from memory and used to drive the CRT exposure 
scanner to produce an index print of the stored 
images as a matrix of reduced - size images on the 
next available space on the photopaper. The '773 
patent is similar except that a non- scanning ex- 
posure light source is used for the principal print 
exposures. A portion of the image exposure light is 
deflected to a video camera and subsequent pro - 
cessing circuits wherein the image is scanned and 
digitized for storage in memory. After the appro- 
priate numt)er of frames are printed, the cor- 
responding stored image are recalled from memory 
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and an index print exposure made by means of an 
auxiliary scanning CRT light source. Both of these 
examples require significant additional capital in- 
vestment for the added equipment required. 

5 According to the invention therefore, a photo - 

graphic printer is provided of the type having a 
print station for printing images from photographic 
film frame images and being adapted to produce 
index prints of said printed film frame images. The 

10 printer comprises exposure determination film 
frame scanner means independent of the print 
station for generating scanned frame image signals 
to be used in determining print exposure operating 
conditions at the print station. According to the 

75 invention there is provided index print signal gen - 
erating means responsive to the scanned exposure 
determination film frame image signals for pro- 
cessing and storing such image signals as a matrix 
of film frame image signals suitable for use in an 

20 index print. The printer further comprises output 
means responsive to a predetermined series of the 
stored image frame signals for generating an index 
print therefrom. 
In the drawings: 

25 Rg. 1 is a schematic illustration of an index 
print. 

Fig. 2 is schematic diagram of a photographic 
printer embodying the present invention. 
In Fig. 1, a representative index print 10 is 

30 shown as comprising a matrix small - sized images 
which con-espond to a predetermined series of 
image frames (16 in this example) on a roll or strip 
of photographic film. Each of the index print im- 
ages bears an image frame number 12 that cor- 

35 relates the particular image on the index print to 
the corresponding frame image on the photo- 
graphic film. Thus, a customer can easily deter- 
mine the content of a film roll or strip without the 
need to physically view the film. This is of course 

40 particularly useful when reordering prints from a 
photofinisher. 

In Fig. 2, a photographic printer adapted for 
producing index prints according to the present 
invention is shown. In the illustrated printer, a roll of 

45 processed photographic film 14 is advanced by 
transport means (not shown) from a supply reel 15 
through an exposure determination film scanner 18 
and a photographic print station 30 to a takeup reel 
16. An optional film toop buffer stage 35, of well 

50 known construction and operation, may be pro- 
vided to allovy for any momentary differences in the 
film transport speeds in the scanner 18 and the 
printer station 30. respectively. 

Exposure determination scanner 18 is typically 

55 provided with a light source 19 to shine light 
through a film frame on film 14 positioned in frame 
gale 20. The resultant image light is focused by 
lens 21 onto a scanning image sensor 22 which 
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may take the form of any of a variety of scanning 
devices such as a linear or two dimensional area 
array charge coupled device (CCD) or a Nipkow 
disk or video camera. Although scanner 18 is 
shown with optical focusing of the film image onto 
sensor 22. it will be appreciated that scanner 18 
may employ virtual contact of the type disclosed in 
CO -ending commonly assigned U.S. application 
Serial No. 07/618.132 entitled COLOR FILM 
SCANNING APPARATUS, the disclosure of which 
is incorporated herein by reference. The output of 
sensor 22, in a scanned -pixel analog signal form, 
is applied to an analog - to - digital data processor 
40 to be converted in known manner into digital 
values representative of the analog pixel informa - 
tion received from scanner sensor 22. This digital 
data is then applied to an exposure determination 
computer 42 which operates in well known manner 
to determine the correct film exposure values for 
normal optical printing in printer station 24. 

Printer station 24 conventionally includes an 
optical printer light source 25, a film gate 26 fo- 
cusing optics 27 and a print gate 28. A length of 
photographic print paper 30 is advanced by suit- 
able transport means (not shown) through print 
station 24 from supply reel 31 to takeup reel 32 in 
synchronism with the advance of film 14 and the 
images on film 14 are successively exposed onto 
print paper 30 with suitable adjustment of the ex - 
posure conditions under the control of the signals 
from computer 42. What has thus far been de- 
scribed is a conventional photographic printer with 
film frame image pre -scan capability whereby 
image pixel data is pre -scanned and digital sig- 
nals corresponding thereto are used to generate 
exposure data for making the ultimate print expo - 
sure. 

In accordance with the invention, the same 
pixel scan data used to determine print exposure 
conditions are employed to produce index prints. 
Thus in a presently preferred embodiment of the 
invention, the exposure determination digital film 
frame image signals at the output of processor 40 
are applied to index print generator 44 where the 
film frame image signals are processed and stored 
as a matrix of film frame image signals suitable for 
use in producing an index print.Suitable examples 
of arrangements for producing an index print matrix 
from scanned image data are descrit>ed in afore- 
mentioned patents 4,903.068 and 4,933.773. the 
disclosures of which are incorporated herein by 
reference, and, consequently, no further discussion 
of the details is believed to be necessary. Option- 
ally, a frame numtjer reader 41 is provided to input 
frame counts to index print generator 44 to keep 
track of the accumulated number of film frames 
stored in generator 44 and also to correlate the 
frame numbers to the individual images in the 
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index print matrix. 

When a predetermined numl^er of print images 
are accumulated, the stored image data is then 
output lo means, such as a hard copy printer 46, 

5 for generating the desired index print. Hardcopy 
printer may be any well known form of black - 
and - white or color printer, depending on the na - 
ture of the prints being produced. Examples of 
suitable printers would be a thermal dye printer, 

10 inkjet printer, laser printer, electrophotostatic printer 
or the like. Alternatively, the output of index printer 
generator 44 may be applied directly via line 47 to 
the printer light source 25 in print station 24 for 
direct printing of the index print on the photo - 

75 graphic print paper 30. This assumes, of course, 
that the exposure light source 25 is capable of 
outputting scanned print exposure light on a pixel 
by pixel basis such as in the case of the CRT 
exposure light source in aforementioned patents 

20 4,903.068 and 4.933,773. 

In a presently preferred form of this invention, 
scanning means 18 preferably comprises a virtual 
contact scanner in which optical focusing lens 21 is 
eliminated and scanner 22 comprised of a tri- 

25 linear CCD device is placed closely adjacent the 
underside of film 14. In this arrangement, scanning 
sensor 22 comprises a 480 element by 3 line color 
linear CCD imaging with each line being provided 
with a color filter to be individually responsive to 

30 separate colors in the image. In operation, the 
sensor images a predetermined film width, such as 
a 35mm format negative, with the film motion pro- 
viding the page or lengthwise scan of the film 
frame image. Thus, image data is generated in a 

35 480\/ by 252H (vertical by horizontal) format. Ex- 
posure determination computer 42 than processes 
the resulting data by suitable grouping of individual 
adjacent pixel related data into a standard format 
size, such as 24V by 36H. This is the final form of 

40 data applied to exposure determination computer 
42 for use in determining the optical photographic 
exposure conditions at print station 24. 

The index print generator 44 receives the same 
480V by 252H data from the scanner 18 and pro- 

45 cesser 40 for use in processing and storing the 
index print information. In a particularly preferred 
form of the invention, index print generator 44 is 
adapted to process this data in several modes, 
depending upon the specific requirement of the 

50 output printer system 46. For example, the image 
data from A/D data processor 40 can be processed 
and stored in generator 44 in full 480V by 252H 
resolution for high quality index prints. Alternative - 
ly. by employing the same type of pixel grouping 

55 process used in computer 42, the data can be 
buffered (stored) in. for example, a 160V by 252H 
resolution for medium quality index prints or in 24V 
by 36H resolution for lower quality index prints, all 
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depending on the output printer system image 
resolution printing characteristics. The scanned film 
frame image signals used to generate the index 
prim signal data may be applied directly to the 
output printer without any exposure correction or 
they may be adjusted for color and/or density 
corrections using exposure correction data applied 
on line 48 from the exposure determination com - 
puter 42 to the index print generator 44. In the 
latter case, the appearance of the index prints is 
improved to correspond to the prints produced in 
the customer's regular print order. 

It will be appreciated that what has been de- 
scribed is a simple, less expensive photographic 
printer capable of producing index prints on - line 
without requiring costly additional equipment or 
operator intervention. The index prints can be 
printed in the same sequence as the customer film 
orders are printed, thus, lending itself to the use of 
automated film/packaging to automatically package 
the index prints with the customer's order. 

The invention has been described in detail with 
particular reference to a presently preferred em- 
bodiment, but it will be understood that variations 
and modifications can be effected within the spirit 
and scope of the invention. 

Claims 

1, A photographic printer of the type having a 
print station 24 for generating photographic 
prints from photographic film frame images 
and being adapted to produce index print 10 
images corresponding to said photographic 
prints, the printer comprising: 

exposure determination film frame image 
scanner means 18,40.42 independent of the 
print station 24 for generating scanned film 
frame image signals to be used in determining 
print exposure operating conditions at the print 
station; 

index print signal generating means 44 
responsive to said scanned film frame image 
signals for processing and storing said 
scanned film frame image signals as a matrix 
of film frame image signals suitable for use in 
producing an index print 10; 

and printer output means 24,46 responsive 
to a predetermined series of the stored 
scanned film frame image frame signals in 
said matrix for generating an index print 
therefrom. 

2. The photographic printer of claim 1 wherein 
said scanned film frame image signals are 
digital signals representative of pixel - by - 
pixel analog information derived from scanning 
of the film frame images. 



a The photographic printer of claim 1 or 2 
wherein said printer output means has a pre - 
determined image resolution printing charac- 
teristic and said index print signal generating 
5 means includes means for generating said 

matrix of image signals at a preselectable 
resolution adapted to correspond to said image 
resolution printing characteristic. 

70 4. The photographic printer of claims 1 to 3 in- 
cluding computation means 42 responsive to 
the scanned film frame image signals for 
generating exposure determination signals for 
use in generating photographic prints at the 

75 print station and means 48 for coupling said 

exposure determination signals to said index 
print signal generating means for applying 
exposure correction to images in the index 
print whereby index print images produced 

20 thereby correspond in appearance to said 

photographic prints generated at the print sta - 
tion. 



25 



30 



35 



40 



45 



50 



55 



BNSnnniD: <EP Q543Z33A1 I > 



EP 0 543 233 A1 



10 





"21 — 






"51 








6l 


71 




io ^ 










i5l ^'^^^ 


[USD 



V2 



F/6. / 



/8 



I 



• 



^15 



35 




OPTICAL 
PRINTER 

L/GHT 
SOURCE 



16 



ANALOG TO 
DIGITAL DATA 
PROCESSOR 



40 



T 





EXPOSURE 
DETERMINATION 
COMPUTER 







25 



I 



48 



INDEX 
PRINT 
■ GENERATOR 


1 


HARDCOPY 
OUTPUT 
PRINTER 


^44 


r- 

46 



FIG. 2 



BNSDOCtD: <EP 0543233A1 J,> 



5 



Applicatioo Nuabcr 

EP 92 11 9024 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citatioa of doctuDent with mdicatioo, where appropriate, 
of relevant passaccs 


Relevant 
to daim 


OLASSIFICAnON OF TOi: 

APPUCAnoN (In- as ) 


D.Y 

Y 

Y 


EP-A-0 308 967 (FUJI PHOTO FILM CO LTD.) 

* column 4 - column 11; figures 1-3 * 

DE-A-2 820 965 (AGFA-GEVAERT A.G.) 

* page 12 - page 13; figures 1-3 * 

WO-A-9 110 330 (EASTMAN KODAK CO) 

* page 7; figure 1 * 


1-4 
1-4 
1.2 


G03B27/73 


TECHNICAL RELOS 
SEASCHEOOal.CLS) 


G03B 

H04N 


Tbc present searcb rtport has bceo drawn up for all dains 


VtwftM ujrck TM* •t 0B»yirt*>» af the icnh &mlHr 

THE HAGUE 25 FEBRUARY 1993 BOEYKENS J.W. 


CATEGORY OF OTCD DOCUMENTS T : theory or priodpit un4crtymg Cbft invesdoo 

E : eariicr pitcnt docniDest, bvt pobtisM oo, or 
X : particoUfty rdcvut K Ukcn &looe after i be nitng dale 
Y : particuUriy rdevut if cocnbinel with another D : docnmcDt dted in the applicatioo 
docitnent of the same category 1, : documeni ated for other rosoas 

O : Boo-nritta disdosizrc A : raetaber of the same patent family, cofrespofidrng 
P : iotemcdtalc docunent document 



BNSDOCID: <EP 0543233A1J_> 



